Association of Trial Registration With Reporting of Primary Outcomes in Protocols and Publications
A major aim of trial registration is to help identify and deter the selective reporting of outcomes based on the results. 1, 2 However, it is unclear whether registered outcomes accurately reflect the trial protocol and whether registration improves the reporting of primary outcomes in publications. We evaluated adherence to trial registration and its association with subsequent publication and reporting of primary outcomes.
Methods | We conducted a cohort study of all initiated clinical trial protocols approved in 2007 by the research ethics committee for the region of Helsinki and Uusimaa, Finland. Registry records and articles published up to February 2017 were identified using keywords to search trial registries, PubMed, EMBASE, Cochrane Central, Finnish databases (Medic, ARTO, TUHAT), and Google. Trial characteristics and outcomes were extracted in duplicate from each protocol (including amendments), registry record, and publication.
Using descriptive statistics and multivariable logistic regression adjusting for characteristics in Table 1 , we determined the prevalence of and variables associated with prospective registration (within 1 month after the trial start date to allow for incomplete start dates and processing delays in the registry); the proportion of trials with at least 1 discrepant primary outcome in the protocol compared with (1) the registry and (2) the publication; and the association between prospective registration and subsequent publication without discrepant primary outcomes compared with the protocol. A 2-sided P value of less than .05 was used for statistical significance, and odds ratios (ORs) with 95% CIs were calculated using Stata/SE (StataCorp), version 12.1. Discrepancies were defined as (1) a new primary outcome being reported that was not specified as primary in the protocol; or (2) a protocol-defined primary outcome being omitted or downgraded (reported as secondary or unspecified) in the registry or publication. For comparison with registries, we used the primary outcomes defined in the most recent protocol or amendment dated before the initial registration date. For comparison with publications, we used the most recent protocol version regardless of amendment date.
Results | Among 113 trials, 69 (61%) were prospectively registered and 64 (57%) were published. Trials involving drug or biologic interventions and larger sample sizes were more likely to be registered (Table 1) .
A primary outcome was not defined in 23 protocols (20%). Discrepancies were found in at least 1 primary outcome defined in the registry for 16 of 69 prospectively registered trials (23%) when compared with the protocol, whereas 9 of 58 published trials (16%) with defined primary outcomes had discrepancies between the publication and the protocol ( Table 2) . Discrepancies between the protocol and publication were more common in unregistered trials (6 of 11 trials [55%]) than registered trials (3 of 47 [6%]) (P < .001). Only 1 published article acknowledged the changes to primary outcomes.
Prospective registration was significantly associated with subsequent publication (68% of registered trials vs 39% of unregistered trials; adjusted OR, 4.53 [95% CI, 1.12-18.34]) ( Table 1) . Registered trials were also significantly more likely than unregistered trials to be subsequently published with the same primary outcomes as defined in the protocol (64% of registered trials vs 25% of unregistered trials; adjusted OR, 5.79 [95% CI, 1.42-23.65]).
Discussion | Clinical trials were often unregistered, unpublished, and discrepant in the reporting of primary outcomes across information sources. Limitations include the unclear generalizability beyond the Finnish jurisdiction and the limited sample size.
Although discrepancies are commonly found between registries and publications, 3 which may reflect selective outcome reporting, the rationale is less clear for different primary outcomes appearing between the registry and protocol prior to results being known. Potential reasons for such discrepancies include clerical oversight or intentional suppression from disclosure. The original protocol and amendments should be made publicly available so that editors, peer reviewers, and readers can identify any unac
